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PANEL ATTACHMENT SYSTEM 

CROSS-REFERENCE TO RELATED APPLICATION 

[0001] This is a division of U.S. Patent Application Ser. 
No. 10/226,566, filed August 23, 2002, which in turn claims the 
benefit of U.S. Provisional Patent Application Serial No. 
60/314,723, filed August 24, 2001. 

BACKGROUND OF THE INVENTION 

[0002] The invention relates to attachment systems for 
panels attached to seats of vehicles, such as but not limited to 
mirrors used inside a motor vehicle for observing an infant in a 
rear-facing child safety seat secured to the rear seat of the 
vehicle. 

[0003] Mirror devices used inside a motor vehicle for 
observing an infant in a rear-facing child safety seat secured to 
the rear seat of the vehicle are disclosed, for example, in the 
following U.S. patents: Cossey No. 4,702,572; Masucci No. 
4,712,892; Erickson No. 4,733,956; Harris No. 4,902,118; Gardner 
No. 4,909,618; Lumbra et al No. 5,103,347; Nolan-Brown No. 
5,285,321; Rubin No. 5,576,898; Sorenson No. 6,03 9,455; Brennan 
et al No. 6,120,155; Mercado No. 6,305,810 and Monahan et al No. 
6,354,708. 

[0004] Very briefly, in such devices, a mirror is mounted 
near the top of the rear seat of a motor vehicle in such a way 
that the driver of the vehicle, by looking in the conventional 
rear view mirror, can observe in the mirror mounted near the top 
of the rear seat an infant in a child safety seat of the type in 
which the infant is positioned facing the rear of the vehicle. A 
variety of attachment methods for such mirror devices have been 
proposed and employed. 
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SUMMARY OF THE INVENTION 

[0005] In one aspect, the invention is embodied in a 
viewing panel device for use in a vehicle including a relatively 
rearwardly-positioned vehicle seat with a seat back having a top 
surface. The device includes a viewing panel having a front 
viewing surface and a rear surface, and a support structure 
attached to the rear surface of the viewing panel. The support 
structure in turn includes a bottom panel having a top surface 
and a bottom surface that can contact the seat back top surface, 
and a diagonal support element that extends between said rear 
surface of said viewing panel at an upper end of said support 
element and said top surface of said bottom panel at a lower end 
of said support element . 

[0006] In another aspect, the invention is embodied in a 
viewing panel device having a plurality of attachment 
configurations for use in vehicles including a relatively 
rearwardly-positioned vehicle seat with a seat back having a top 
surface, and. of a plurality of possible vehicle configurations 
including in vehicles having a top tether anchorage point 
intended for attachment of the top tether of a forward- facing 
child safety seat, and in vehicles having a headrest positioned 
over the vehicle seat back. The device includes a viewing panel 
having a front viewing surface and a rear surface. A bottom 
panel is attached to a relatively lower portion of the viewing 
panel rear surface. The bottom panel has a top surface and a 
bottom surface that can contact the seat back top surface. An 
element of a fastener is attached to a relatively upper portion 
of the viewing panel . A diagonal support element can extend 
between the rear surface of the viewing panel and the bottom 
panel top surface, and is removably attachable at one end. A 
tether strap extends from the bottom panel and terminates in a 
fastener that can be attached either to the top tether anchorage 
point in a vehicle so configured, or to the fastener element when 
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the tether strap is looped around the headrest in a vehicle so 
configured. 

[0007] In another aspect, the invention is embodied in a 
viewing panel device for use in a vehicle including a relatively 
rearwardly-positioned vehicle seat with a seat back having a top 
surface, and including a top tether anchorage point intended for 
attachment of the top tether of a forward- facing child safety 
seat. The device includes a viewing panel having a front viewing 
surface and a rear surface. A support structure is attached to 
the viewing panel generally on the rear surface thereof. The 
support structure includes a portion that contacts the seat back 
top surface. A tether strap extends from the support structure 
and terminates in a fastener that attaches to the top tether 
anchorage point . 

[0008] In yet another aspect, the invention is embodied 
in a viewing panel device for use in a vehicle including a 
vehicle seat with a seat back and a headrest positioned 
thereover. The device includes a viewing panel having a front 
viewing surface and a rear surface. A bottom panel is attached 
to a generally lower portion of the rear surface of the viewing 
panel. An element of a fastener is connected to a generally 
upper portion of the viewing panel. A tether strap extends from 
the bottom panel and has a free end that is attachable to the 
fastener element when the tether strap is looped around the 
headrest to enable the viewing panel device to be secured to the 
headrest . 

[0009] In still another aspect, the invention is embodied 
in a viewing panel device for use in a vehicle including a rear 
vehicle seat with a seat back having a top surface, and a rear 
shelf behind the seat back. The device includes a viewing panel 
having a front viewing surface and a rear surface . A support 
structure is attached to the rear surface of the viewing panel. 
The support structure includes a portion that contacts the seat 
back top surface. A tail extends from the support structure and 



- 3 - 



Docket No. ITM-70-DIV 



can be tucked in between the vehicle seat back and the rear shelf 
for frictional engagement. 

[0010] In another aspect, the invention is embodied in a 
viewing panel device for use in a vehicle including a relatively 
rearwardly-positioned vehicle seat with a seat back having a top 
surface and a rear surface. The device includes a viewing panel 
having a front viewing surface and a rear surface. A support 
structure is attached to the rear surface of the viewing panel . 
The support structure includes a portion that contacts the seat 
back top surface, and has an extending tail. The extending tail 
has an element of a fastener on the underside thereof for 
removably fastening to the vehicle seat rear surface. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] FIG. 1 is a diagrammatic illustration of a vehicle 
including a mirror device for observing an infant in a 
rear-facing child safety seat secured to the rear seat of the 
vehicle; 

[0012] FIG. 2 is a three-dimensional view of a viewing 
panel device embodying the invention in the exemplary form of a 
mirror device, for use with a plurality of possible vehicle 
configurations, and correspondingly capable of being employed in 
several attachment configurations; 

[0013] FIG. 3 is a side elevational view depicting the 
mirror device of FIG. 2 employed in a first attachment 
configuration, referred to herein as a "Tether Attachment" 
conf igura t ion ; 

[0014] FIG. 4 is an enlarged three-dimensional view of a 
portion of FIG. 3, depicting attachment to the top tether 
anchorage point of a LATCH anchorage point system; 

[0015] FIG. 5 is a side elevational view depicting the 
mirror device of FIG. 2 employed in a second attachment 
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configuration, referred to herein as a "Headrest Attachment 11 
conf igurat ion ; 

[0016] FIG. 6 is a three-dimensional view, generally from 
the rear, of the mirror device employed in the "Headrest 
Attachment" configuration of FIG. 5; 

[0017] FIG. 7 is a side elevational view of the mirror 
device of FIG. 2 employed in a third attachment configuration, 
referred to herein as a "Tuck Attachment" configuration; 

[0018] FIG. 8 is a three-dimensional view, generally from 
the rear, of the mirror device employed in the "Tuck Attachment" 
configuration of FIG. 7; 

[0019] FIG. 9 is a side elevational view of the mirror 
device of FIG. 2 employed in a fourth attachment configuration, 
referred to herein as a "Fastener Attachment" configuration; and 

[0020] FIG. 10 is a three-dimensional view, generally 
from the rear, of the mirror device employed in the "Fastener 
Attachment" configuration of FIG. 9. 

DETAILED DESCRIPTION 

[0021] Referring first to FIG. 1, represented is a 
vehicle 2 0 in the form of an automobile 2 0 including a front 
vehicle seat 22 and a rearwardly-positioned vehicle seat 24. In 
FIG. 1 the seat 24 is the rear vehicle seat, since there are only 
front and rear seats and no intermediate seats in the particular 
vehicle 20 of FIG. 1. 

[0022] The rear vehicle seat 24 has a seat back 26 with a 
top surface 28. Behind the seat back 26, and extending up to a 
rear window (not shown), is a rear shelf 32, which also may be 
referred to as a rear filler panel 32. 

[0023] On and secured to the rear vehicle seat 24 is a 
rear- facing child safety seat 34 secured by a seatbelt assembly 
3 6 in conventional manner. An infant 3 8 is seated in the child 
safety seat 34. 
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[0024] In the front vehicle seat 24 is a driver 40, who 
may wish to observe the infant 38. A conventional rear view 
mirror 42 is attached to the vehicle front windshield 44, but 
this rear view mirror 42 alone is not sufficient for observing 
the infant 38, since the infant 38 is facing the rear. 

[0025] Accordingly, and as noted hereinabove, a variety 
of mirror devices have been proposed, generally in the form of a 
mirror mounted in some manner near the top of the rear seat 24 in 
such a way that the driver 4 0 can observe the infant 3 8 by 
looking in the rear view mirror 42 . 

[0026] A mirror device of this general type and embodying 
the invention is designated 50. In FIG. 1, the mirror device 50 
is shown by way of example in one of its several possible 
attachment configurations, in particular the "Tether Attachment" 
configuration described hereinbelow in detail with reference to 
FIGS. 3 and 4. The mirror device 50 includes a reflective front 
surface 52 comprising a non-glass (for safety reasons) mirror 52. 
As indicated by an optical axis 54, the mirror device 50 enables 
observation of the infant 38 in the rear-facing child safety 
seat 34. 

[0027] FIG. 2 shows the mirror device 50 embodying the 
invention in isolation and in greater detail. Although the 
device 50 is shown in FIG. 1 as a mirror device positionable for 
viewing the infant 38 in the rear-facing child safety seat 34, 
such is representative of a viewing panel device 50 in general, 
which may or may not include a mirror. For example, a viewing 
panel device 50 embodying the invention may include 
ornamentation, fixed, removable, or both, for entertaining the 
infant 38. Or the viewing panel device 50 may comprise an 
educational activity panel. 

[0028] A feature of the viewing panel device 50 is that 
it embodies a plurality of attachment methods or configurations 
and can be used in vehicles of various possible vehicle 
configurations. Thus described hereinbelow with reference to 
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FIGS. 3 and 4 is the manner in which the device 50 is attached in 
the "Tether Attachment" configuration advantageously employing 
the upper tether anchorage point of a LATCH anchorage point 
system. Described hereinbelow with reference to FIGS. 5 and 6 is 
the manner in which the device 50 is installed in the "Headrest 
Attachment" configuration. Described hereinbelow with reference 
to FIGS. 7 and 8 is the manner in which the device 50 is 
installed in the "Tuck Attachment" configuration. Described 
hereinbelow with reference to FIGS. 9 and 10 is the manner in 
which the device 50 is installed in the "Fastener Attachment" 
configuration. 

[0029] Referring now particularly to FIG. 2, the viewing 
panel device 50 includes a relatively rigid mirror and backing 
assembly 60. The mirror and backing assembly 60 includes the 
reflective front surface 52, that is, the mirror 52, and a fabric 
rear surface 64, surrounding a core of polyurethane foam (not 
shown) . The mirror and backing assembly 60 thus is 
representative of a viewing panel 60, which may or may not 
include a mirror. The mirror and backing assembly 60 or viewing 
panel 60 is generally vertical during use, although not exactly 
so, since the mirror 52 is positioned at an appropriate angle for 
viewing the infant along the optical axis 54 as is diagrammed in 
FIG. 1. A bottom panel 66 is attached to the mirror and backing 
assembly 60 generally on the rear surface 64 on a relatively 
lower portion 68 thereof. The bottom panel 66 has a top surface 
70 and a bottom surface 72. Preferably, the bottom surface 72 
comprises an anti-skid fabric, such as a rubberized fabric, 
stitched or otherwise attached to the remainder of the bottom 
panel 66. During use, the anti-skid bottom surface 72 contacts 
the seat back top surface 28. 

[0030] The viewing panel device 50 additionally includes 
a diagonal support element 74 that can extend between the viewing 
panel rear surface 64 at an upper end 7 6 of the support element 
74 and the top surface 70 of the bottom panel 66 at a lower end 
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78 of the support element 74. The support element 74 is employed 
in the "Tether Attachment" configuration of FIGS. 3 and 4, in the 
"Tuck Attachment" configuration of FIGS. 7 and 8 and in the 
"Fastener Attachment" configuration of FIGS. 9 and 10, each 
described hereinbelow. The support element 74 is removably 
attachable to one of the viewing panel 60 rear surface 64 and the 
bottom panel 66 top surface 70. The bottom panel 66 and the 
diagonal support element 74 together comprise a support structure 
86 attached to the mirror and backing assembly 60 or viewing 
panel 60. 

[0031] In the illustrated embodiment, the diagonal 
support element 74 more particularly has its upper end 76 
hingedly attached to the rear surface 64 on a relatively upper 
portion 82 thereof, and is accordingly permanently attached on 
the upper portion 82 of the rear surface 64 of the mirror and 
backing assembly 60. The support element 74 extends diagonally 
during use between the upper portion 82 and the top surface 70 of 
the bottom panel 66. The support element 74 at its lower end 78 
has a flap 84 . Secured to the underside of the flap 84 is a 
strip 86 of an element of a hook-and-loop fastener system (e.g. 
Velcro®) , in particular the "hook" element 86. The top surface 
70 of the bottom panel 66 is of a fabric pile material and serves 
as the "loop" element of the hook-and-loop fastener system at 
substantially any point along the top surface 70. The support 
element 74 generally comprises fabric surrounding a core of a 
soft plastic material such as plastic regrind, and is 
sufficiently stiff to provide structural integrity. 

[0032] Also attached or connected to a relatively upper 
portion of the mirror and backing assembly 60 or viewing panel 60 
is an element 88 of a fastener 88 in the form of a D-ring 88. 
The D-ring 88 is employed during use of the mirror device 50 or 
viewing panel device 50 in the "Headrest Attachment" 
configuration of FIGS. 5 and 6, described hereinbelow. 



- 8 - 



i 



Docket No. ITM-70-DIV 



[0033] Attached to and extending rearwardly from the 
bottom panel 66 of the support structure 86 is a tether strap 90. 
At its free or distal end 92 the tether strap 90 terminates in a 
length- adjustment buckle 94 and an element 96 of a fastener in 
the form of a J-Hook 96. The tether strap 90 and J-Hook 96 are 
employed during use of the mirror device 50 or viewing panel 
device 50 in the "Tether Attachment" configuration of FIGS. 3 and 
4 and in the "Headrest Attachment" configuration of FIGS. 5 and 
6, each described hereinbelow. 

[0034] The bottom panel 66 also has an extending tail 98. 
At the distal end 10 0 of the extending tail, on the underside 
thereof, is a strip 102 of an element 102 of a hook-and-loop 
fastener system (e.g. Velcro®) , such as the "hook" element 102. 
The extending tail 98 is employed during use of the mirror device 
50 or viewing panel device 50 in the "Tuck Attachment" 
configuration of FIGS. 7 and 8, described hereinbelow. The 
extending tail 98 and the "hook" element 102 are employed during 
use of the mirror device 50 or viewing panel device 50 in the 
"Fastener Attachment" configuration of FIGS. 9 and 10, described 
hereinbelow. 

[0035] FIGS. 3 and 4 more particularly illustrate the 
mirror device 50 or, more generally, the viewing panel device 50, 
in the first attachment configuration referred to herein as the 
"Tether Attachment" configuration. The attachment configuration 
of FIGS. 3 and 4 employs a top tether anchorage point 110 
included in newer automobiles, as mandated by United States 
federal regulation, in particular, through the National Highway 
Traffic Administration (NHTSA) , as part of the so-called LATCH 
anchorage point system (Lower Anchors and Tethers for CHildren) . 
The LATCH anchorage points are intended for use in combination 
with forward- facing child safety car seats. When the LATCH 
anchorage points are employed, the vehicle seat belt system is 
not required for the installation of a forward- facing child 
safety car seat. Such forward- facing child safety car seats can 
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have a tether at their upper end, which cooperates with the top 
tether anchorage point 110. However, in the case of a rear 
facing infant car seat, the top tether anchorage point 110 is not 
generally used in combination with the child safety car seat 34, 
and accordingly is available for other uses. In the particular 
vehicle configuration represented in FIGS. 3 and 4, the top 
tether anchorage point 110 is located on the vehicle rear shelf 
32 or rear filler panel 32. 

[0036] In the "Tether Attachment" configuration of FIGS. 
3 and 4, the bottom panel 66 is placed over the top surface 28 of 
the rear seat 24 of the vehicle 20, and the J-hook 96 is attached 
to the top tether anchorage point 110. In the "Tether 
Attachment" configuration of FIGS. 3 and 4, the D-ring 88 is not 
employed, nor is the extending tail 98. The buckle 94 and the 
support structure 80, more particularly the support element 74 
thereof, are adjusted so that the mirror device 50 is in an 
appropriate position, and the mirror and backing assembly 60 is 
at a suitable angle for viewing the infant 3 8 along the optional 
axis 54 as is diagrammed in FIG. 1. 

[0037] FIGS. 5 and 6 more particularly illustrate the 
mirror device 50 or, more generally, the viewing panel device 50, 
in the second attachment configuration, referred to herein as the 
"Headrest Attachment" configuration. In the attachment 
configuration of FI.GS . 5 and 6, the mirror device 5 0 is employed 
in combination with a rearwardly-positioned vehicle seat 120 
which may or may not be the rearmost seat in the vehicle. The 
seat 120 includes a seat back 122 having a top surface 124. In 
addition, the seat 120 has a headrest 126 positioned over the top 
surface 124. The "Headrest Attachment" configuration may be 
employed in an older vehicle that is not equipped with the LATCH 
system. The bottom panel 66 is positioned over the top surface 
124 of the seat back 122, between the top surface 124 and the 
headrest 126. The tether strap 90 is looped behind the headrest 
12 6, and the J-hook 96 is attached to the D-ring 88. The 
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effective length of the tether strap 90 is adjusted by means of 
the adjustment buckle 94 so that the mirror and backing assembly 
12 is at a proper angle for viewing the infant 3 8 along the 
optical axis 52 as is diagrammed in FIG. 1. In the "Headrest 
Attachment" configuration of FIGS. 5 and 6, the support element 
74 is not employed, and can either lie on top of the headrest 
12 6 as illustrated, or hang generally adjacent the rear surface 
64 of the mirror and backing assembly 60. 

[0038] FIGS. 7 and 8 more particularly illustrate the 
mirror device 50 or, more generally, the viewing panel device 50, 
in the third attachment configuration, referred to herein as the 
"Tuck Attachment" configuration. The "Tuck Attachment" 
configuration likewise may be employed in an older vehicle which 
is not equipped with the LATCH system, and which accordingly does 
not have a top tether anchorage point on the rear shelf 32 . In 
this configuration, the extending tail 98 of the bottom panel 66 
is folded and tucked in between the vehicle seat back 2 6 and the 
rear shelf 32, and held by friction, aided by the anti skid 
fabric on the bottom surface 72 of the bottom panel 66. The 
support structure 80, more particularly the support element 74 
thereof, is adjusted, in combination with the particular point at 
which the fabric of the extending tail 98 is tucked in between 
the vehicle seat back 26 and rear shelf 32, so that the mirror 
and backing assembly 60 is positioned at an appropriate angle for 
viewing the infant 3 8 along the optical axis 54 as is diagrammed 
in FIG. 1. In the "Tuck Attachment" configuration of FIGS. 7 and 
8, the D-ring 88 and the tether strap 90 with its J-hook are not 
employed. 

[0039] Finally, FIGS. 9 and 10 more particularly 
illustrate the mirror device 50 or, more generally, the viewing 
panel device 50, in the fourth attachment configuration, referred 
to herein as the "Fastener Attachment" configuration. In the 
attachment configuration of FIGS. 9 and 10, the mirror device 50 
is employed in combination with a rearwardly-positioned vehicle 
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seat 13 0 which may or may not be the rearmost seat in the 
vehicle. The seat 13 0 includes a seat back 132 having a top 
surface 124, as well as an accessible rear surface 136. The 
"Fastener Attachment" configuration likewise may be employed in 
an older vehicle that is not equipped with the LATCH system. 

[0040] In the "Fastener Attachment" configuration of 
FIGS. 9 and 10, the extending tail 98 is employed, as well as the 
strip 102 of the "hook" element 102 of a hook-and-loop fastener 
system. A strip 138 of adhesively-backed "loop" material is 
attached to the seat back rear surface 13 6 in an appropriate 
position, and thus serves as a mating element 138 of a fastener. 
The fastener elements 102 and 13 8 together secure the extending 
tail 98 and thus the bottom panel 66 comprising part of the 
support structure 82 to the seat back 132. In the "Fastener 
Attachment" configuration of FIGS. 9 and 10, the D-ring 88 and 
tether strap 90 are not employed. The support structure 80, more 
particularly the support element 74 thereof, is adjusted, so that 
the mirror and backing assembly 60 is positioned at an 
appropriate angle for viewing the infant 3 8 along the optical 
axis 54 as is diagrammed in FIG. 1. 

[0041] While specific embodiments of the invention have 
been illustrated and described herein, it is realized that 
numerous modifications and changes will occur to those skilled in 
the art. It is therefore to be understood that the appended 
claims are intended to cover all such modifications and changes 
as fall within the true spirit and scope of the invention. 
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